G. B. Seligman has proved in [l] the following result: If 8 is a simple restricted Lie algebra over an algebraically closed field of characteristic p>7, and if 8 has a restricted representation with nondegenerate trace form, then 8 is of classical type. By an algebra of classical type is meant an analogue over a field of characteristic p of one of the simple Lie algebras (including the five exceptional algebras) of characteristic 0; for the precise statement, see [l] . We shall show here that the above result of Seligman may be proved without the assumption of restrictedness of the algebra and its representation. We begin with a lemma on matrices. Let Sftn^) denote the space of all «X« matrices over a field %, and consider this as a Lie algebra (under commutation) over %.
Lemma. Let 8 be a (Lie) subalgebra of 5Dc"(t5)i such that the trace form f(A, B)=tx(AB) is nondegenerate on 8, and let 91 be the normalizer in Briefly, the mapping Rh-*Rl is a semilinear mapping of the space of diagonalizable Rk with ¿ in §. This mapping is one-to-one by Theorem 2, and therefore, by a simple dimension argument, is onto. Hence every diagonalizable Rk, ¿ in §, is the £th power of a diagonalizable Rh, h in §. But for any h in §, some power i?£" is diagonalizable, and so there is a diagonalizable Rk, ¿ in &, with R^ = Rln. It follows from Theorem 2 that Rk = Rh. Hence the following result holds.
Theorem 3. Let 2 be as in Theorem 2. Then for every h in §, Rh acts diagonally on 2, that is, xh = a(h)x for every root a and every x in the root space 2a.
Theorems 2 and 3 generalize results of Jacobson (see [l, pp. 7-8]) . It is possible to generalize similarly the results of Jacobson stated as Theorems 4.1 and 4.2 of [l] . Indeed, suppose that the hypotheses of Theorem 2 above are satisfied, and let U be a representation giving rise to the nondegenerate form /. We suppose without loss of generality that U is irreducible. Then for any x in 8, by Schur's Lemma, £/| -U(xp) is a scalar matrix, and the trace of this scalar matrix is zero. Thus for any ea and h, tr(U(ea)PUh) = tr(U(el)Uh), and the proof of Theorem 4.1 given in [l, now goes through under the present hypotheses.
Now if a nonzero root a and elements ea in 8a and e_a in 8_a are given then eva = ev-a = 0, so U(ea)p and U(e-a)p are scalar matrices of trace zero. Thus for a suitable linear functional X on 8, by adding the scalar matrix X(x)J to each Ux, we obtain a representation U' for which U'(ea)p= U'(e-a)p = 0, and U' gives rise to the same trace form as U. In particular it follows that the invariant forms of the algebras ©3 and 8(®, h, f) given in [4] do not arise from a representation.
